Reorganized actin filaments anchor chloroplasts along the anticlinal walls of Vallisneria epidermal cells under high-intensity blue light.
In epidermal cells of the aquatic angiosperm Vallisneria gigantea Graebner, high-intensity blue light (BL) induces the avoidance response of chloroplasts. We examined simultaneous BL-induced changes in the configuration of actin filaments in the cytoplasmic layers that face the outer periclinal wall (P side) and the anticlinal wall (A side). The results clearly showed that dynamic reorganization of the actin cytoskeleton occurs on both sides. Upon BL irradiation, thick, long bundles of actin filaments appeared, concomitant with the directed migration of chloroplasts from the P side to the A side. After 15-20 min of BL irradiation, fine actin bundles on only the A side appeared to associate with chloroplasts that had migrated from the P side. To examine the role of the fine actin bundles, we evaluated the anchorage of chloroplasts by centrifuging living cells. Upon BL irradiation, the resistance of chloroplasts on both the P and A sides to the centrifugal force decreased remarkably. After 20 min of BL irradiation, the resistance of chloroplasts on the A side increased again, but chloroplasts on the P side could still be displaced. The BL-induced recovery of resistance of chloroplasts on the A side was sensitive to photosynthesis inhibitors but insensitive to an inhibitor of flavoproteins. The photosynthesis inhibitors also prevented the fine actin bundles from appearing on the A side under BL irradiation. These results strongly suggest that the BL-induced avoidance response of chloroplasts includes photosynthesis-dependent and actin-dependent anchorage of chloroplasts on the A side of epidermal cells.